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GENERAL INFORMATION

INTRODUCTION

Percent reative humidity (%RH) is ameteorologica parameter thet is

asociated with the implementation of the Cdifornia Air Resources Board

(CARB) Volume I, of the Air Monitoring Quality Assurance Manud, Method V,
"Ingrumentd Measurement of Vighility Reducing Particles’. Thefollowing
procedure will apply to sensors made by Rotronic Instrument Corporation and
Met One Instrument Corporation. These procedures consist of daily, biweekly,
and semiannua checks performed by the station operator. This document can aso
be used as a guide in working on other manufacturers instruments which measure
%RH.

INSTRUMENTATION

Firg Level Quality Control Check:
Rotronic Hygroskop GT-L or Environmenta Tectonics Psychro-Dyne
Dry Bulb/Wet Bulb Psychrometer.

M easurement:
Rotronic MP-100C/TM-12R or Met One 083C.

THEORY OF OPERATION

The Rotronic MP-100/TM -12R and the Met One 083C %RH sensors use a
smal hygroscopic capacitor that modifies its response as a function of both the
water vapor pressure and temperature of the environment. The capacitor congsts
of two porous electrodes that produce a0-1 volt sgna that can be measured by a
datdogger/recorder combination. The Rotronic sensor is accurate to within

+2.0 %RH throughout the 0-100% range within the temperature range of -20 to

50 degrees Centigrade (EC), and the Met One sensor offers accuracy of +3.0 %RH
between 10-90% of range and +5.0 %RH between 90-100% of range within the
temperature range of -40 to 79 EC. The Rotronic sensor generates both the %RH
and outside temperature (OTEMP) signds, thus, both parameters will be
discussed in this section of the qudity control procedures. The Met One %RH
and OTEMP sensors are separate units and generate separate sgnds, thus, only
the Met One %RH sensor is discussed here. The Rotronic and Met One sensors
are used with the CARB standardized meteorologica sensor interconnect

(Figure U.1.0.1) and CARB meteorological sensor cable (Figure U.1.0.2).
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The Rotronic %RH and OTEMP sensors are mounted within the same assembly; the
Met One %0RH and OTEMP sensors are individud units and are usudly mounted sde-
by-sde. All CARB %RH sensors are mounted within an aspirated shield which
protects the sensor from adverse effects from the sun. The Rotronic aspirated shield is
powered by 12 volts direct current (VDC) while the Met One shield is powered by
120 volts dternating current (VAC).

All sensors should be mounted at least two meters above the ground. This should
provide compliance with the U.S. EPA's Quality Assurance Handbook for
Meteorological Measurement, Volume IV (EPA Volume V).

DISCUSSION

%RH and OTEMP can be extremdy variable over ardatively short time congtant. With
respect to atmospheric conditions, both measurements can be affected to different
degrees. On cloudy calm days, usudly associated with high humidity and lower
temperatures, equilibrium between the station sensor and the measuring meter is readily
atained within 10 minutes. On sunny, windy days with rapid rise and fal of
temperature, equilibrium may not be attained in 10 minutes. Under these conditions, the
%RH can continue to fluctuate for an extended time. However, readings should till be
recorded from the station sensor and measuring meter within 10 minutes.

Measurements to determine compliance with the visibility standard are accomplished by
averaging an 8-hour observation period (9:00 am.-5:00 p.m. Pacific Standard Time).
Generdly, %0RH exceeds 70% during nighttime and early morning hours. Congdering
that instruments are generally more accurate between 20% and 80% of their range,
quality control checks should be made sometime during the day when %RH is 80% or
lower. The Rotronic Hygroskop GT-L or the psychrometer should be positioned within
5 feet of the mounted aspirated shidld. To asss in shortening the amount of time for
equilibrium, the measuring meter should be placed outside, away from the sun, for
severd minutes prior to placing the meter near the %RH sensor.
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Figure U.1.0.1

CARB Standardized Meteorologica Sensor |nerconnect
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CARB Meteorologica Sensor Cable



ulil

Uulilil

Uu.11.2

Volumell
Section U.1.1
Revison 0
January 31, 1995
Page 1 of 6

ROUTINE SERVICE CHECKS

DAILY CHECKS

On adaily bass, the station operator should look over the %RH data collected for the
previous day. The operator should compare the %RH readings with the previous day's
wegther (i.e,, if it rained from 1000 to 1300, the %RH readings should be 100% +5%
for the hours of 1000 through 1300). If the comparisons appear to be bad, the
operator should proceed to the monthly checks section of these procedures.

BIWEEKLY CHECKS

On abiweekly basis, the station operator should check the aspirated shield to assure
that the fan is il operating, thus ensuring enough air is flowing through the radiation
shield to prevent it from becoming a heat sink around the sensor. A Met Onefanis
usudly noisy enough to be heard from the ground. However, the Rotronic fan is very
quiet, S0 the operator has to get within five feet of the shied before being ableto tdll if it
isoperating. Another method isto ingal a12 VVDC bulb in line with the current to the
fan. If the bulb isnat lit and not burned out, the fan is non-operationa, and the operator
should change it as soon as possible and delete any data collected since the previous
check.

On abiweekly basis, the station operator should aso check the proper operation of the
Met One 083C trandator board, and the accuracy of the station %RH sensor againgt a
%RH reference meter. Specific ingructions are given for the two styles of %RH
reference meters (Rotronic Hygroskop GT-L and Environmenta Tectonics
Psychro-Dyne Psychrometer). The Rotronic Hygroskop GT-L isthe preferred meter
touse. Theingructions for the %RH reference meters apply to checking the accuracy
of both the Rotronic MP-I00C/TM-12R and the Met One 083C station sensors.

1. Met One 083C Trandator Board Checks

a Open the door to the Met One trandator. Depress the Zero switch
(S1). After the reading on the datdogger's %6RH channd stabilizes,
usudly within 30 seconds, record this vaue on the Monthly Qudity
Control Maintenance Checksheset (Figure U.1.1.1). If the reading does
not read between +0.0 %RH and +0.5 %RH, refer to the factory
operationa manua and cdibrate the trandator board.
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b. Release S1 and depress the Full Scae (S2) switch. After thedatal ogger
reading has stahilized, record this vaue on the monthly maintenance
checksheet. If the reading is not within 99.5 and 100.5 %RH, refer to
the factory operational manual and calibrate the trandator board.

Station's %RH Sensor Accuracy Check Using Rotronic Hygroskop GT-L
Reference Meter.

NOTE: Readtheingruction manud for the Hygroskop GT-L before
proceeding. This unit should be calibrated every sx months. The
sensor accuracy quaity control check should be completed
sometime during the day when %RH is below 80%.

a Place the black On-Off switch in the "On" pogtion. Position the meter
within five feet of the radiation shidd. 1dedly,the meter tip should be
inserted into the inlet of the radiation shield, but safe access could make
this unfeasible.

NOTE: Protect the meter from direct sunlight during the measurement.
Use the white dust filter on the meter tip at dl times. Thiswill
help protect the capacitance head from damage.

b. Push the white switch to move indicator on the liquid crystd display
(LCD) to the"EC" podition. Track the temperature until constant.

C. Once the temperature has stabilized, push the white switch to
move the indicator on the LCD to the "%RH" position and watch
the LCD readout until the reading stabilizes. When stabilized,
record %RH on the checksheet (Figure U.1.1.1).

d. Push the white switch to move the indicator on the LCD to the
"EC" position and record the temperature on the checkshest.

e. Push the black switch to the " Off" postion.

f. Return immediatdly to the station and record the datalogger's
present %RH and OTEMP readings on the checkshest.
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s} The Rotronic GT-L %RH should agree within +5 %RH of the
dation %RH data ogger reading.

h. If the station %RH datalogger reading does not agree with the
Rotronic GT-L within +5 %RH, troubleshoot, repair, or replace
the station sensor as necessary.

NOTE: Thedation sensor may need cdibration by the designated cdibrator
if step h, above, does not resolve the discrepancy (see cdibration
procedure, Appendix U.3).

Station's %RH Sensor Accuracy Check Using Environmental Tectonics
Psychro-Dyne Psychrometer Reference Meter

NOTE: Read ingructions provided with Psychro-Dyne psychrometer
before proceeding. The sensor accuracy quality control check
should be completed sometime during the day when %RH is
below 80%.

a Check datalogger for outsde temperature at station.

b. Set up the Psychro-Dyne Psychrometer and alow dry bulb
temperature to equilibrate to outside temperature. (This
should take gpproximately 10 minutes.)

C. Open the lid on the Psychro-Dyne Psychrometer and wet the wick
with three to five (3-5) drops of ditilled water.

d. Close the lid and turn the switch clockwise to sart the
battery-driven fan.

e Place the meter as close to the radiation shied as possble
while keeping it out of direct sunlight or any wind gusts. The
unit can be placed horizontdly or verticdly, but if placed
verticaly, do not block the air inlet to the wick. The
vertical pogition provides increased accuracy for reading the
thermometer meniscus.
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Track the wet bulb thermometer until it gabilizes. This
should take less than 10 minutes.

Record both the wet and the dry thermometer reading on a piece
of paper. Thesewill be used later.

NOTE: Thethermometers on the psychrometer are graduated in
degrees Fahrenheit.

Determine the %0RH with the nomograph thet is provided with the
psychrometer and record it on the Monthly Quality Control
Maintenance Checksheet (Figure U.1.1.1).

Turn off the psychrometer by turning the switch counter
clockwise.

Return immediately to the station and record the datalogger's
%RH and OTEMP readings.

From the dry thermometer temperature noted in step e, calculate
the equivadent temperature in degrees Centigrade and record it
on the checkshest.

NOTE: Degrees Centigrade = 5/9 x (Degrees Fahrenheit - 32)

The determined %RH reading from the psychrometer, in step f, should
agreewithin +10 %RH with the datalogger %RH reading recorded in
sep h.

If the station %RH datalogger reading does not agree with the
psychrometer within +10 %RH, troubleshoot, repair, or replace
the station sensor as necessary.



Volumel
Section U.1.1
Revison 0
January 31, 1995
Page5 of 6

CALIFORNIA AIR RESOURCES BOARD
MONTHLY QUALITY CONTROL MAIMTEMANCE CHECK SHEET
METEORDLOGICAL INSTRUMENTATION
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FigureJ1.1.1
Monthly Quality Control Maintenance Checksheet
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OPERATOR IMSTRUCTIONS:

1. Daily Checks: Review datalcgger and strip charts.

£. Bi-Weskly Checks: Record datalogger and strip chart reaadin 5.
Record translator check readings (MET OME OMLY).
RWS: Yisuelly inspeet sensor cups or propeller faor damage. y
RWD: Yisuzlly inspect wind vane for damage and record estimatac
wind direction (N, SW, HE, etc.).
Yerify mest arientation [Relative ta True Marth).
RH: Check statien senser versus refersnce IRH sensor,
UTEMP/RH: Radiation shield fan oparating.
SO0L. RAD: Rzdiation sensor not shaded.

3. Monthly Checks: Complete monthly mzintenance check shest.
50L. RAD: Clean radiation senser element.

i
4. Semi-Annual Checks: Calibratfon (Last Cal. Date:_ Jof G4

=. As needed checks: Inspect and Jubricate fenzer cable connections
with silicon based grease.
Clean radiatiaen thield housing.

Hote: Resultant Wind Speed (RWS) and Resultant Wind Directian {RWD Y
daizlogger readings will fluctuate, so operator should wetch
putput Ter 15 - 20 seconds and record the average reading in the
spegs provided. This vilue should be appreximetely = 5 Enots
(RHS) and = 30 degrees {RWD) of wisuzl estimakes.

Eenerzlly, SRH exceeds 70% during nighttime and early morning
heurs. Considering thatl the instruments are generally most
accuraie batween 20% and BO%Z of their range. QC checks should be
made sometime during the day when TZRH is below BOZ. If the
difference between station RH sensor and the reference RH sensor
(ET-L Hygroskop or Pyschro-dyne) is greater than 10% RY, than a
problem may exist and the operator should troubleshoot to correct
the problem. Station sensor Tiltar cover may be ezcessively
dirty.

DATE

5%

COMMENTS OF MATHTEMANES SSROpMEn

C{*rwr;" ﬂ!dir.mf‘-im S{J&"y

MLD-111 2 of 2 (9/94) Reviewed by: __ 3. JoveS Date: _§/2/ f&

Figure U.1.1.1 (cont.)
Monthly Quality Control Maintenance Checksheet
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MAINTENANCE

CLEANING

Maintenance of the Rotronic MP 100C/TM-12R and Met One 083C relative humidity
Sensors consists of assuring that dirt does not prevent the sensor from properly
determining the %RH reading. The following tasks should be performed by the
operator at least once every sx months. To save wear and tear on the meteorol ogical
equipment, this cleaning procedure should be coordinated with the cdibration,
preferably between the"As|s' and the "Find" calibration. However, if for some reason
the calibration does not fal within one month of the sx-month interva, the operator
should proceed with the steps listed below.

1.

2.

Disable the %0RH and OTEMP channdls on the datalogger.
Turn off power to the sensor and the radiation shield.

Remove the entire aspirator unit (Rotronics) or sensor housing (Met One)
from its mounting point.

Remove the sensor from the aspirator or sensor housing.

Gently clean the exterior of sensor as necessary. Use adry or damp cloth
only. DO NOT WET THE SENSOR.

Clean the interior and exterior surfaces of the radiation shildsusing a
bottle brush and water.

If the nose piece on the actud %6RH sensor gppears excessively dirty, anew
one should beingaled. The old one should be returned to the shop where it
should be cleaned in the ultrasonic cleaner.

NOTE: Beespecidly careful of the components insde the nose piece. They
are very smdl, fragile, and in the case of the Rotronics, have to be
placed close together with the temperature chip midway, in vertical
relaion to the %RH composite leaf sensor. Use tweezers, since the
components can become contaminated by the oils on one's hands
when touched, and this contamination will not alow the sensor to
properly determine the %0RH reading.
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After theradiation shidd isdry, reingal the sensor into the
aspirator unit or sensor housing. The Rotronic sensor should be
centered under the fan. The Met One sensor can be difficult to fit
into itsclips, but oncein, it is easly pushed into the sensor housing.

Reinddl the aspirator or sensor housing initsorigina location.
Turn on power to the sensors and the fan.

CAUTION: Do not apply power until the fans are completely dry.
The Rotronic 12 VDC fan is especially susceptibleto
failing when it has power applied and thereiswater in
its electronics.

Wait one hour for the sensor to equilibrate before checking the accuracy of
the output. This check is performed using the Monthly Checks procedures
described in Section U.1.1.3.

After it has been determined that the %RH and OTEMP datalogger outputs are
correct, reenable the %RH and OTEMP channels on the datalogger.
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u.20 ACCEPTANCE TEST PROCEDURES
Uu.2.0.1 GENERAL INFORMATION

Before beginning acceptance testing of the %RH systems, read the operating
manua thoroughly. Initiate an Acceptance Test Log (Figure U.2.0.1) and an
Acceptance Test "Mini" Report (Figure U.2.0.2). Record the dates of the
individud tests, problems, contacts with the manufacturer, and any other pertinent
information on the Acceptance Test Log.

Uu.2.0.2 PHYSICAL INSPECTION

Unpack the %RH system and check for physicad damage if this has not dready
been done. Verify that the system is complete and includes al options and parts
required by the purchase order.

U.2.0.3. OPERATIONAL CHECKS

Operationd checks should assure that the %0RH sensors and the trandators meet
or exceed performance specifications stated by the vendor. In addition, the check-
out should verify that the %RH sensor meets Prevention of Significant
Deterioration (PSD) Standards for dew point temperature (Accuracy: better than
1.5 degrees Centigrade). Perform the following operationd checksusing a
voltmeter, oscilloscope, and/or data logger, and record the results on the
Acceptance Test "Mini" Report. These tests should be run in the range normaly
used in field operations.

1. Trandator Test - Connect a recorder or voltmeter to the output of the
trandator. Verify that the trandator correctly converts voltage to %RH.

2. Linearity - Verify that the trandator voltage outputs are linear +3% across
the full scale a aminimum of five points. Enter the resultsin the
Acceptance Test "Mini" Report.

3. Range Test - Veify that the %RH system operates a the full %0RH range
scae stated in the vendor's specifications.

4, Accuracy - Verify that the %RH system accuracy meets or exceeds the
vendor's specifications.
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ACCEPTANCE TEST LOG
Make Mode SN
Date Action
Figure U.2.0.1

Acceptance Test Log
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ACCEPTANCE TEST "MINI* REPORT
Make Madel Date
SN ARR By
Reviewed
| | I I
|_Pass Fail | Comment s |
| | | |
I. Physical Inspection | | ] I
A. Shipping damage | | | |
B. Electrical wiring I I | I
C. Completeness | | | |
| | l |
II. Operational Test | | | |
A. Translater | | l
B. Linearity | | | I
C. Range I | | I
D. Accuracy | | | I
| I I |
[Y. Special Test | I | |
| | | |
V. Maintenance Performed I | | |
FULL SCALE
LINEARITY
True Indicated| Diff.
IFS Yoltage Yoltage | True-Ind. Comments

I I
| |
I |
I |
| |
I |
I I
] |
| I
| |
| I
| |

S0 e B ) T O LR W

|
|
I
I
|
I
I
I
|
|
|
I

Average Diff. True - Ind. must be

Linear Regression Slope

Intercept

Figure U.2.0.2

Acceptance Test “Mini” Report

less than 1% of Full Scale

Correlation

— e e e e e e — — — —
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u.3.0 CALIBRATION PROCEDURES
u.3.01 INTRODUCTION

Following are two procedures which cover the specifics needed to calibrate Rotronic
MP-100C or TM-12R and Met One 083C percent relative humidity sensors. Also
included is a Station %0RH reference meter accuracy check and a calibration procedure
for the Rotronic Hygroskop GT-L meter, which ARB uses for reference checks of
%RH. These cdibrations are to be performed on a six-month interva or after any
maintenance. If the sensor cannot be adjusted to within +0.5 %RH of the standard,
replace the sensor. These cdibrations should alow an accuracy within the parameters
listed in Section U.1.0.3, Theory of Operation.

NOTE: Itisimportant that temperature be stable (close to 25°C)
during cdibration. Cdibration should not be attempted in
direct air dreams, in direct sunlight, or in areas of continuous
temperature change such as rooms with poor temperature regulation.
Any temperature variaion has an effect on the accuracy of the
cdibration. If necessary, shelter the probe and calibration device by
putting them in a styrofoam box.

When cdlibrating the sensor, preference should aways be given to using the
gopropriate factory cdibration device and humidity sandards. Environmenta
chambers and incubators are generdly not suitable for generating a stable and
uniform reference humidity for the purpose of cdibration. Comparing and
adjudting the unit with a reference indrument is usualy very deceptive, even
when this is being done insde an environmenta chamber.

NOTE: Cdibrations should dways be performed with the system intact (i.e.,
sensor, cable, trandator, and connections to the datalogger). This
assures that the system, asingdled, is operating within the proper
parameters. However, with the cables going through aroof or severd
floors, sometimes it isimpossible to get the sensor into an
environmentaly controlled room. Thus, it isokay to inddl an
extension cable up to 25 feet with properly mating connectors. This
should be enough to dlow the sensor to be placed in an
environmentally controlled room, but not add enough resstance to
affect the sensor output.
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ROTRONIC MP-100C OR TM-12R SENSOR

Preliminary Information

The Rotronic MP-100C and TM -12R measure ambient rlative humidity with a C-80
Hygromer sensor which is connected to a cgpacitive bridge. The output from this
bridge feeds an amplification and linearization circuit which processes the sgnd and then
sends the find sgnd to the data ogger.

A cdibration is performed by using a cdibration device which is seded over the
humidity sensor tip. The sensor accurecy is verified by introducing a known %RH
indde the cdibration device usng humidity sat solution standards.

The basic humidity cdlibration is done at three different %RH levels 10 %RH,
35 %RH, and 80 %RH. They are performed in a particular order due to some
adjusments affecting other responses (i.e., the 35 %RH adjustment will affect the
80 %RH).

Any needed adjustments are made using potentiometers. The potentiometers on the
MP-100C are accessed by unscrewing the cable grip at the end of the unit and pulling it
back over the cable.

The three screws located towards the tip of the unit are removed. The unit barrel
is carefully pulled back over the cable to gain access to the printed circuit board.
Figure U.3.0.2 shows the location and function of the different adjustment
potentiometers.

The potentiometers on the TM-12R are accessed by removing the screws on the
cover of the eectronicsbox. The eectronics box islocated at the other end of the

pigtail attached to the sensor housing. Figure U.3.0.3 shows the location and
function of the different adjustment potentiometers.

Equipment
1 RIC cdibration device
2. EA80 Humidity Standard (2 ampules & 2 pads)

3. EA35 Humidity Standard (1 ampule & 1 pad)



6.

7.

Procedure

Volumell
Section U.3.0
Revison 0
January 31, 1995
Page 3 of 20

EAIO Humidity Standard (1 ampule & 1 pad).

A protective insulated box or athermos.

Deionized water and oft lint-free cloths.

Smadll flathead screwdriver.

Note that the temperature calibration described in subsequent sections of this appendix
should be performed firgt, and thet if the temperature potentiometers are adjusted, the
%RH sensor must be calibrated.

1.

80 %RH "As|Is' Check

a

b.

Disable the %RH channel on the datalogger.
Remove the sensor from the aspirator or sensor housing.

Carefully remove the dust filter or nose piece from the sensor. Assure
the two sensors are not damaged and are lightly touching each other.
Do not touch the sensorswith your fingers. Carefully insert the
sensor end into the cdibration device, making sure that the knurled
receptacle isfacing down. Screw the calibration device tightly againgt
the o-ring on the sensor.

Unscrew the knurled receptacle and place one fiber pad init. The
purpose of this pad isto prevent accidental spilling of the solution insde
the cdibration device or on the humidity sensor.

Tap the top of one ampule of the 80 %RH solution, making sure that al
the liquid drops to the bottom of the vid. Shap off the top and empty
the contents on the fiber pad.

Screw the knurled receptacle back on the calibration device, making
sure that the solution does not come in contact with the sensor.
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CAUTION: Thecalibration device should never beinverted.
Theknurled receptacle should always be facing
down.

Place the sensor with the cdlibration device into an insulated protective
device away from direct wind or temperature changes. Allow at least
one hour to ensure that the calibration device and the sensor arein a
state of equilibrium. Record the“AsIs’ reading of the %RH on the
cdibration form (Figure U.3.0.1).

Remove the knurled receptacle from the cdibration device. Throw
away the wet pad (non-reusable). Flush the receptacle with deionized
water and thoroughly wipe it dry with a soft, lint-free cloth. Removad of
adl the old solution is important to avoid contamination of solutions
subsequently used in the cdibration device.

35 %RH "As|s' Check and Find Calibration

a

Place one fiber pad in the knurled receptacle of the calibration device.
Tap the top of one ampule of the 35 %RH solution, making sure that al
the liquid drops to the bottom of the via. Shap off the top and empty
the contents on the fiber pad.

Screw the knurled receptacle back on the calibration device, making
sure that the solution does not come in contact with the sensor.

Place the sensor with the cdibration device into an insulated protective
device away from direct wind or temperature changes. Allow up to
90 minutes to ensure that the calibration device and the sensor areina
date of equilibrium. Record the"Asls' reading of the %RH on the
cdibration form (Figure U.3.0.1).

If the"Asls' reading differenceis grester than +5.0 %RH from the
humidity standard, adjust the 35 %RH potentiometer to avaue within
+0.5 %RH from the humidity standard (see Figure U.3.0.2 or U.3.0.3).
After each adjustment, alow at least 5 minutes for the reading to
gtabilize. Once the sensor reading has been adjusted to 35.0 %RH
(+0.5 %RH), record thisreading in the final section of the cdibration
form.
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Unscrew the knurled receptacle from the calibration device. Throw
away the wet pad (non-reusable). Flush the receptacle with deionized
water and thoroughly wipe it dry with a soft, lint-free cloth.

80 %RH Cdlibration

If the 35 %RH potentiometer was not adjusted or if the 80 %RH check was
not greeter than +5.0 %RH different from 80 %RH, proceed to the

10 %RH "As|s' check and cdibration section. Otherwise, follow the steps
listed below in this 80 %RH cdibration section.

a

Place one fiber pad in the knurled receptacle of the calibration device.
Tap the top of one ampule of the 80 %RH solution, making sure that all
the liquid drops to the bottom of the vial. Snap off the top and empty
the contents on the fiber pad.

Screw the knurled receptacle back on the calibration device, making
sure that the solution does not come in contact with the sensor.

Place the sensor with the calibration device into an insulated protective
device away from direct wind or temperature changes. Allow at least
one hour to insure that the calibration device and the sensor areina
date of equilibrium.

If the reading difference is greater than +5.0 %RH from the humidity
standard, adjust the 80 %RH potentiometer to a vaue within

+0.5 %RH from the humidity standard (see Figure U.3.0.2 or U.3.0.3).
After each adjustment, alow a least 15 minutes for the reading to
stahilize. Once the sensor reading has been adjusted to 80.0 %RH
(+0.5 %RH), record thisreading in the final section of the cdibration
form.

Unscrew the knurled receptacle from the calibration device. Throw
away the wet pad (non-reusable). Flush the receptacle with deionized
water and thoroughly wipe it dry with a soft, lint-free cloth.
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10 %RH “As|s’ Check & Calibration

a

Place one fiber pad in the knurled receptacle of the cdibration device.
Tap the top of one ampule of the 10 %RH solution, making sure that al
the liquid drops to the bottom of the vid. Shap off the top and empty
the contents on the fiber pad.

Screw the knurled receptacle back onthe cdibration device, making
sure that the solution does not come in contact with the sensor.

Place the sensor with the cdibration device into an insulated protective
device away from direct wind or temperature changes. Allow at least
one hour to insure that the calibration device and the sensor areina
date of equilibrium. Record the“As|s’ reading of the %RH on the
cdibration form (Figure U.3.0.1).

If the“As|s’ reading differenceis greater than +5.0 %RH from the
humidity standard, adjust the 10 %RH potentiometer to avaue within
+0.5 %RH from the humidity standard (see Figure U.3.0.2 or U.3.0.3).
Adjustments to the 10 %RH potentiometer do not affect the 80 %RH
or 35 %RH settings. After each adjustment, dlow at least 5 minutes for
the reading to stabilize. Once the sensor reading has been adjusted to
10.0 %RH (+0.5 %RH), record this reading in the fina section of the
cdibration form.

Unscrew the knurled receptacle from the calibration device. Throw
away the wet pad (non-reusable). Flush the receptacle with deionized
water and thoroughly wipe it dry with a soft, lint-free cloth.

0 %RH Cdibration

a

The 0 %RH cdlibration requires a specid desiccant and a stabilization
time of 3to 4 hours. With the 10 %RH cdibration, the readings are
accurate within +2 %RH down to at least 5 %RH. Thus, it has been
determined, until further notice, that the 0 %0RH cdibration is not

necessary.
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6. Carefully remove the calibration device and assure that the two sensors are not
damaged and are lightly touching each other. Reingtdl aclean dud filter/nose
piece.

7. Reingall the sensor in the radiation shield, assuring it meets EPA
VolumelV requirements. Reenable the %0RH channel on the datalogger.

MET ONE 083C SENSOR

Preiminary Informetion

The Met One 083C measures ambient relative humidity with a capacitive sensor which
is connected to a differentid amplification circuit. The processed Sgnd is sent to the
datalogger.

The cdibration is performed usng aVasdaHMK 11 humidity caibrator. The Vasda
HMK 11 humidity cdibrator isa4.5” x 5.5" x 7.5" szed box which contains two
bottles for the %RH solutions and lids with various sized orifices which the sensor fits
snuggly into. Whenever an arifice is not being used for cdibrations, it should be kept
closed with the gppropriate rubber stopper. Thiswill prolong the life of the solutions,
ance they will not evegporate into the atmosphere. The solutions are premixed by the
person performing the cdibration at least 24 hours prior to the calibration.

The solutions' accuracy is dependant on the preparer’ s diligence in mixing the solutions
and checking that the proper levels are maintained. Once mixed, the solutions are good
aslong asaminimum of 10% of the solution is undissolved sdt and the solution leve is
at the upper edge of the marker line. If the above guiddines are followed, the solutions
should bewithin +2.0 %RH of the %RH listed in Table U.3.0.2.

The humidity cdibrationis done at two different reference humidities: 11.3 %0RH and
75.3 %RH. If the temperature shown in the cdibrator deviates more than 3°C from
25°C, the exact reference humidity will change adight amount. Thus, it isimportant to
check the calibrator thermometer and read the equivaent %RH from the table on the
cdibrator.

Note:  The 11.3 %RH solution should never be used or stored in temperatures below
18°C.
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During cdibration of the Met One 083C sensor, the low %RH potentiometer affects the
high %RH potentiometer, S0 it is necessary to take thetwo “As s’ readingsfirs. No
particular order isrequired. To adjust the potentiometers, unscrew the nosepiece and
dide the cover off. Be very careful not to damage the sensor which is exposed when
the nosepieceisremoved. R15islabeled “zero” and adjusts the low %RH, and R18 is
labeled “scal€’ and adjusts the high %RH. Do not adjust the potentiometer labeled
“clamp”.

The old style Met One 083C sensor uses the same calibration procedure, except that
the access to the potentiometersis different. The potentiometers are accessed by
removing the two flip-out access covers marked high or wet and low or dry on the

exterior of the sensor. R18 isthe high %0RH potentiometer and R15 is the low %RH
potentiometer.

Equipment

1. VaisdaHMK 11 humidity cdibrator

2. 11.3 %RH sdts, lithium chloride (LiCl)

3. 75.3 %RH sdts, sodium chloride (NaCl)

4. Deionized water and soft, lint free cloths

5. Smdl 1/8” flathead screwdriver

Procedure

Note that the 083C is a saf-contained sensor and does not rely on the station’s
temperature sensor, which is usualy located adjacent to the %0RH sensor. The
temperature sensor in the %RH sensor is fixed and cannot be calibrated.

1 VasdaHMK 11 Humidity Cdibrator Preparation

a Both solutions are prepared in the same manner, o only ingructions for
LiCl will be given. Just repeat steps b, ¢, and e for the NaCl solution.

b. Pour didtilled or deionized water in the LiCl bottle until the water levd
reaches the bottom edge of the black marker line.
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C. Sprinkle the lithium chloride in small quantitiesin the bottle, sirring
congtantly, until the liquid reaches the top edge of the marker line.

d. When dissolving, the LiCl solution warmsup. Therefore, it is
recommended to keep the solution bottle in a cold water bath during
mixing.

CAUTION: Never add water to dry LiCl sdtsasit can heat up so
rapidly that it splashes out from the bottle.

e Let the solutions Sit for at least 24 hours prior to using for any
cdibrations.

Prior to proceeding with the following procedure, check the station operator’s present
monthly maintenance checksheet to assure that the PC-Board's zero and full-scale
readings are within the required parameters. Refer to Section U.1.1.3, Part 1 for
procedures.

2. 11.3%RH “As|s’ Check

a Assure that the 11.3 %RH solution is at its proper level in the bottle
before proceeding.

b. Disable the %RH channd on the datalogger.
C. Remove the station sensor from the aspirator or the sensor housing.

d. Remove the rubber stopper from the lid on the 11.3 %RH solution
bottle. Remove the nose piece from the sensor and carefully place the
sensor into the hole, nose fird.

e It isimportant that the sensor be within 1°C of the room temperature.
Once the temperatures are the same, it should take less than 10 minutes
gabilization time for the sensor to be reading the percent humidity in the
saturated sdlt solution head space. Once the reading has stabilized,
record the reading on the calibration data sheet inthe “As s’ section
(Figure U.3.0.2).
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Read the temperature from the thermometer on the humidity cdibrator.
Then use the table on the calibrator to determine the solution's actua
%RH reading. Record this on the cdibration data sheet

(Figure U.3.0.1).

. Remove the sensor from the hole in the lid and replace the rubber

stopper.
3. 75.3 %RH “Asl|s’ Check

a Assure that the 75.3 %RH solution is at its proper leve in the bottle
before proceeding.

b. Remove the rubber stopper from the lid on the 75.3 %RH solution
bottle. Place the sensor into the hole, nose firgt.

C. It should take less than 90 minutes stabilization time for the sensor to be
reading the percent humidity in the saturated sdt solution head space.
Once the reading has stabilized, record the reading on the cdibration
datasheet inthe“As|s’ section (Figure U.3.0.1).

d. Read the temperature from the thermometer on the humidity cdibrator.

Then use the table on the cdibrator to determine the solution’s actua
%RH reading. Record this on the calibration data sheet.

4. 75.3 and 11.3 %RH Cdlibrations

a

If the 75.3 %RH “As|s’ reading difference is more than +5.0 %RH
from the solution’ s actual %RH reading, adjust the sensor's R18
potentiometer (Iabeled either high, wet, or scale) to within

+0.5 %RH of the solutions actud reading.

If the 11.3 %RH “As|s’ reading difference is more than +5.0 %RH
from the solution’s actual %RH reading or potentiometer R18 was
adjusted, place the sensor into the lid of the 11.3 %RH solution bottle.
Adjust potentiometer R15 (Iabeled elther low, wet, or zero) to within
+0.5 %RH of the solutions actud reading after a 90-minute
equilibration time.
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C. Each potentiometer affects the other. Thus, the sensor needsto be
placed back and forth into each solution bottle and the gppropriate
potentiometer adjusted until each reading iswithin +0.5 %RH of the
solutions' actud %RH reading.

d. Once the high and low %RH readings are within +0.5 %RH of the
respective solution, record the two readings in the fina sensor %RH
output section of the calibration data sheet.

e Remove the sensor from the calibrator, reingtdl the access covers or
place the outer tubing over the PC board, and install anew or cleaned
nose piece. Reindall the sensor in the aspirator or sensor housing,
assuring it meets EPA Volume 1V requirements. Reenable the %RH
channd on the datalogger.

u.3.04 STATION %RH REFERENCE METER

The following check is made to help assure that the station operator’s %RH reference
meter has not drifted too far to give accurate readings.

1 Place the station operator’ s %RH reference meter and the calibrator’ s %oRH
reference meter within 5 inches of each other. Allow both reference metersto
equilibrate to the environment. Assure they are protected from temperature
changes and drafts.

2. After the two readings have stabilized, record both reference meters %0RH
readings on the cdibration data sheet.

3. If the difference between the two metersis greater than +5.0 %RH, the Station
operator’ s reference meter must be calibrated or replaced.

Uu.3.05 ROTRONIC HY GROSKOP GT-L METER

Preiminary Information

The cdibration of the Hygroskop GT-L is performed using a50 %RH standard every
6 months. For more accurate cdibration within the range of 10 to 90 %RH and any
cdibration of the resstance temperature detector (RTD), the Hygroskop GT-L must be
returned to the factory on an annua basis.
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The cdibration is performed in aroom at congtant temperature and without any therma
effects which may interfere with the cdibration (i.e, air drafts, sun rays, heater, fan,
etc.). The sensor and its cdlibration device should be placed on a surface which does
not easly change its temperature, such as the styrofoam cover to the 50 %RH
cdibration kit. Thiswill as3gt in mantaining atemperature equilibrium between the
sensor and the work surface.

Equipment

1. RIC GT-L cdibration device

2. EA50 Humidity Standard (1 ampule & 1 pad)

3. Cdlibrated thermometer (Theinsde temperature [I TEMP] reading can be used
if it has been recently cdlibrated.)

4. Deionized water and soft, lint-free cloths

5. Small 1/8” flathead screwdriver

Procedure

1 Unscrew the knurled receptacle of the cdibration device.

2. With the dudt filter left on, insert the probe well inside the cdlibration device and
tighten the sedling ring.

3. Place afiber pad in the knurled receptacle of the calibration device and empty
the contents of one 50 %RH solution ampule on it.

4, Hold the cdlibration device with the opening facing downwards and screw the

knurled receptacle back into position. Assureit istightly closed againgt the
o-ring.

Note: Keep the cdibration device knurled receptacle oriented downwards
to make sure that the solution does not come in contact with the
probe during and after the cdlibration.
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After the output has stabilized, usudly within 40 minutes, record the “As s’
reading on the Rotronic Hygroskop GT-L cdibration data sheet
(Figure U.3.0.5).

If the reading is more than +0.5 %RH off from 50 %RH, remove the access
cover from the front of the meter and adjust the potentiometer. Once the output
isreading within +0.5 %RH of 50 %RH, replace the cover and record the final
reading on the cdibration data sheet. Note that it will take about 5 minutes after
each potentiometer adjustment for the reading to stabilize.

After thefind reading is taken, unscrew the knurled receptacie and throw away
the fiber pad. Remove the probe from the calibration device. Wash and dry
the calibration device to remove any solution residue.

Place the reference thermometer or ITEMP probe as near as possible to the
probe of the GT-L, but not touching. It is suggested that the dust filter be
removed for the following steps. Thiswill alow for amore even response
between the reference thermometer and the GT-L RTD.

Once the outputs of both thermometers have stabilized, record the two readings
on the cdibration data sheet. After five minutes, record the two readings again.
Repeat this once more and then average the difference of the three s&ts of
readings. If the average difference is greater than 1EC, send the Rotronic
Hygroskop GT-L to the factory to be calibrated.

If the dudt filter is dirty or damaged, replace it with anew one.

Note: A copy of the calibration data sheet should be carried with the GT-L
or the data of the last cdlibration should be posted on the GT-L itsdf.
Thiswill dert the operator as to when the next Sx- month cdibration
isdue.



Volumell
Section U.3.0
Revison 0
January 31, 1995
Page 14 of 20
Cdifornia Air Resources Board
Percent Relative Humidity Cdibration Datasheet

DATE CALIBRATION: AS IS |__ | FINAL 1__
SITE: Name Humber Last Cal
1 £ P
RADIATION SHIELD:
Manufacturer
M.H. SN ARB #
SENSOR:
Manufacturer
M.N. SoN. ARE #

Datalogger Output:

Reporting Units Range Sensor Height

Temperature/Relative Humidity Referesnce Sensor

¥Do | ZRH
|

|
|

iff, = . A ¢ ok o

Prev. Avg. Diff. T |

Manufacturer M.N. 5N,
Calibration Device
Manufacturer H.H. SN
IRH chemical miztures = =RH LRH “REH
Manufacturer M.HNs.
] T )
T_BH Accyracy (If % differance iz » & iyst 2 5% af Stapndard)
| Temperature | IRH | AS-15 | =y FINAL I T
Degree C Standard Yalue | Sensor | “Ditr Sensor | biff.
Input | ¥ RH Dutput | % RH Dutput
| ¥ypc | 284 |
I | |
| |
i |

-; |
i |
| |
! |
| [
| |

—— A ———

Change from Frevieus Calibratien:

Linear Regression: Slopes . Intercenta , Correlations=
Ambient check with station %RH reference meter:
tation 2RH Sensor= IRK Reference ZRH Sensor= ZRH
Differences ZRH (Should be less than 5% RH)
womments: LI
Calibrated by Checked by
Figure U.3.0.1

Percent Relaive Humidity Calibration Datasheset
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The temperature ig Yery
carefully calibrated 2t
the factory. HNo
idjustment shoold be
Neceisary.

Should the temperature
have te be recalibrated
af, if the Lemperature
poleatiomelers ever nesd
Lo be moved a
recalibratien of RH wil)
be required.

— Hormally does not regquire
adjust=ent. Factory set,

— Hormally dees nof reguirs
ad justzent, Factory set.

“—CALTARATION DEVYICE

Rotronic MP-100C with Cdlibration Device
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Figure U.3.04
Met One Relative Humidity Cdlibration Device
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CALIFORNIA AIR RESOURCES BOARD
ROTRONIC HYGROSKOP GT-L PERCENT RELATIVE HUMIDITY/TEMPERATURE CALIBRATION

DATE CALIBRATION: AS IS |____| FINAL ||

Serial Number:
Last calibration date:

Last factory certification date:
Station operator:

Calibration device

Manufacturer M.N. 5.NM.
%RH chemical mixture = _IRH
Manufacturer M.N. S.M.

Manufactured date:
Reference thermometer

Manufacturer M.N. S.N.
Last calibration date: Slope= Intercept=
%RH accyracy (If “As Is" 0.5 ZRH different. adijust to <0.5 %RH)
| Temperature | IRH “As Is" | ZRH | FINAL | %RH
| Degree € | Standard Value Rotronic | Diff. | Rotronic | Diff.
| Inpyt % RH Output | | £ RH Qutput |

I

|
I |
| | | I I
| I | [ I
| I | |

; . . Avg, Diff.-Prev. Avg, Diff, L
Change from Previous Calibration: Prev. Avg. Diff. X100 = %

—— i —

JIEMPERATURE CHECK:
Temperature accuracy (If "As Is" »1.0°C diff

ory)

| Test | Time | Thermometer | "As Is" Rotronic | Degrees C |
!_ﬂumhgt_f | _Reading | Temperature Output | Difference |

1 [ | | [ |
| i | | | | |
s | | ] | |
& | | | | |
| 5 | | | | |

Change from Previous Calibration: Al “;IE;"Pgﬁs- Avg. DIff. y 1gp - z

Comments :

Figure U.3.0.5
Rotronic Hygroskop GT-L Cdlibration Data Sheet
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TableU.3.0.1
Rotronic Cdibration Vaues
CALIBRATION VALUES
Rdative Humidity Temperature
VDC %RH VDC °C
0.0 0 0.0 -30
0.1 10 0.1 -20
0.2 20 0.2 -10
0.3 30 0.3 0
0.4 40 0.4 10
0.5 50 0.5 20
0.6 60 0.6 30
0.7 70 0.7 40
0.8 80 0.8 50
0.9 90 0.9 60
1.0 100 1.0 70




Table U.3.0.2
Met One Cdibration Table
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i Lithiumn Sodium Potassium
chlonde chloride sulphate

LiC! NaCl KSo, |
[! o 755 8E.B
) -5 88.5

[' 10 T5.7 95.:2 B
15 " 75.8 §7.9

20 11.3 733 $7.6 J
I; 25 11.3 753 I $7.3
30 11.3 75.1 | §7.0
25 11.3 74.5 | 86.7
40 11.2 74.7 | 98,4
I 45 11.2 74.5 | 98.1
50 11.1 74.4 | ese




